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4jjI j^JI 4 ii. > iflll 4_JjjJI 4li.ili.itl JJ>>-J t>^JJ 



J)] 2Ulx2iuiH j SLpojOII iUjjil JA» (^jtf » C^yt 2_ 

jjuSj - j»^LSJl Jj^Jl J}1>. jLiJS CjULvI ^ jLujVl 4 (tij»j Ji^xu U 

t^jjl w,^Lul-> >U;Ldll |>c4l^» i^^UJt JaLuJ^Vl Jla - iLplj^Jl 
« Lj^SUl "4_ Jj>i 3jjL>. ^yLc Jjjj JU-S*' ^jmoXS (^JLatJl <U JirTW 




iCA.ll mil 4_m J '( l» j 1 4_jjlj« ) j'C1l <Lm,t igllj licLiU (*lcj 

a" 1 1 rf ■ ->;^-j Ci3^ ^3 iOAflt a 41-miim Ll>-jJj., ' < £" ,, 1 1 
:(2ruijj ^yjl^ 4jj_l>JI Ll>.jJi) id I I i ii ii Tij 

JX\ Suj^Jl ^LUJI <>° S^S 4^^ ^ 




.Fermentation j-«i=-Jl Jlo U^jb 
.Biomassa^ijjjl cjLSI&i 

2_ 4 l"i a" 1 1 4_uljjJI i La-jJ^X'ill ^JiitioiJ 

.(DNA) J>^tU lij^yj^ 1 lii*^ 1 lA*^ 1 

jU^I ii[£.\j .Genetic Manipulation cAi^b 



iU^pJI U>.y>LO( («lLc (1) 

Biotechnology 4^>Ji L^^X-Jl 

^JLuJI j_i^~J 4ujLuj 4_ul^r>. Lj^L>.j 4 ^ja v 4_l>. 
4j<fll.l1l J 4_^.!j_)JI CjLstllil ^^rki J o"i nil (_pJI dLaJciJlj 
^LuVl J a ,~n\j .4j iUII <— il^ i^i-r'niU ^ 4j JlC.S/1 ^j'(i<-i"j 

lx>.^Jj) iK ~i \ \ ^ 1 1 » 1 1 

: I ^ ^ a ! 4 1 ^ 1^ 

cljqj^llj i4_lL>Jlj 
jftlcj i4jljjjl 




jul^ill^ ^LUaJI (j^utssj 4- (J-jJ .tlrtjq-dl 4-jjJI 

4-Jj n .iKif fl iZjLjjjSJUj 4-ajdsVI jjji JljJUlU 4jjl JLiJl 



tj^jJu ^« Jjl J^jj^all *UjL2II (3) 

^jjcj I jaJi IjjJ 4 <jJLaJI ^.'J ■ — 1 I SjLuia^JI cJljLa 
->>*-a £)L jLal£.VI ^jLill LLaiJl (j^oj <- 1 -,l.t l Jj^: 
5jLix>JI ojuk fQ^oJ ^jrtjlfjj-i^JI JLiill jj-aj til^ 

(jisjVLi jLajVI L&jS tLaj^j La SuusU-j . j_a>a jJLj aM'h.H 
jlj-u/Vl . ((J54JI <j1 _aJj .^jLkll ojSU'i 

La ^j-ajia ,jja <jKJ .^JSuj (jlojj jl3 . 4jjj*all 

.«(ojL*JI 4- 4jjLtx CjLL^. j Jjl Lil» •dljSj... 

jjh> (jl ujj^ ^Vj' L& I jiLa 

J£j l-SjUJIj Lfc J^u j^k. OrJ^aVlj jaiU ^ jb. . «Ja^JI 

JSLi Jj!l«j ^a, . Ltjjifif (jlc. jlaLSJIj Lv>j_al 

f t-ta-L^o <-dJUI <L>-j jjk 4^>.jj '(J^j'j 

j»j^JI i_*».L-o j^y>- ^jk«ll j i«-ia tdia (^jlj (_jjL\Il 

^jja ^rtjni . la^a iL\jjL».j Ljjjls LujJI ( jj£VI 

^jSUj 1 <Lj3ejj_iLjJI 4-p*Lill 
•jh<...) L<il j 

C>J^ JW _fc>La 

4-uljjJI 4jULSLal JjJ_G 

... /?l>ulj 3 _,; :r t l 



J_£1 4j 




4- 3-ij-^aJU 4_uljjJ 

S (jruj 1 .-1 1 1 

(jrU £A^CJ (Jjiiej 
4jJ JjGj dvajiiia 4- l£ >>"^' CjLuKJI oLi^s ^ JUJi£. 
L>jl^ «J54JI_jj1» £)l i_L>*J (j^-<u .til! j (jiii eLiij .4juIj 
4jj_iJl 4jjIjjJI oLi^aJI J-aJtJ itut*. .Luljj Ja«jJ 

oLL^iij 4^, 4. ^ti^ (a^jij ^ jj!) 



^L^iu-Vij .Recombinant DNA 4^1^! sjUi 
L>.jjjjsjiji tfjufc o-a^j .Cloning i^pJi 

s 

Genetic Engineering j^ji ^jJ^ji 

c^ui 4. vLai LsjLl 4_ j**: 4^ sbl 

.4jjiij O^jJI 4- <L$JSUj olj*M«J mil .Uml jl JlL3 

.4\^VIj4j^LiJlj4j^>ii.Vl Jj^aVI ^ jJiSJI 

U*^>iO( jijj asij^\ ^Ujl2Ji (2) 

5 L^ijiL 5 j^iitit oLjjjm j 4j j^vi i^i^ 

^J^s (jic (jLuj>U 4 ajhr iiLLa jju^a 4-ailieII 

1 i ,n (^y-a^ • OJ^>-^ ' 
Ji-Ju jajJiill dr 1 -^' 
jl (jlUI j-L*iej 4aW 
^liaj jjjJIj -a 1 r.. 
. 3 j_u»j>J I ^_t*iej ^ 
^xiJl 4_a£.jl OJjvj Ji^lj 
4-^^,^.1,1 CjLal ^jkVl 4- 
4jjj JjlS i."m (.) iT^ll 



■ : 



SjLa Jji i^SLill j^iej 4jUr .-.A, =:,-,< I j^j .4-Lu l^VI 
jjl (jJ- > j Ij-ilS eLa_L3jl ^jjLajJI (jl (j^o- . I JL>. 4jjjia 
Jj^^ .^jj jj* i( 0 ^ " i ^ JI JL3-I f-l j^i-l ^j-a (jl^ jLtiUI 

a^^^ai ^Ls^ji j>ui 4_l. 2500 

.SjjjJI jAx2j mil ^aj 
4_S_^Jl)1 4^pJI oLuKU (j^u jjl jjjjl ^ I Jb JL3J 
C^jjI njjjl . ^jlo-Li (_>uJaJ j>aj 4- >»*UI oLLi£. 4- 

j^Al <^j;l ^ 4,pJi L^uji J 1857 iJLu 4. 
3LSI jiJI oLiI 1,^,11 ^.LUI j^kUl jl jjl ^Jlj .^^^SJI 
oUSlSJI ^la*s«l ^ ^^kL olS SLy^iJI jjjjl 4_ 



t «a*ilj jj- o j ^ U » jiLI ^jJI JajJJ (j^LJI -tisLL^I 
oLIjjjtU ^L^SLJI o}LlL£JI cULiiJ ^ jJlj 
^Li ^yi^. ^jls 5^ SljL^a cjIjls-I (jojLaLij (ft^jlSj 

.»(_,Ujll JJ I) ii-Tll L jLilill 

jj^jJI 4j J ,_$jJl LT *i*JI i-al n.'^\ ljukj 

^ ,J r 1 999 f LJ 6 UiSJI 4- Ju, J^J 

j>S_" ^LuLLjLaii 4- 
iLa^a O-aUa i^yiisUI 

j_La oLbj_»JI dJjj»o 

jj *"■ ■ V 4jl««1l 0Ju»J 

SJL^O (j£. <St M (jl JlJ V 

Jal 4- ^ La ^ 

aI .t i i i Lj (^o jjAJI tj* Ui^' lj-° f >»■ (>* 

3_La 4- <LuLi,aj^tl CjMcLiaJl *Lul i£jSkj La J>J-<-aJ0 

ft 

^jjl jLsoVI IjlA 4^»J*I (j-a£j tiuljJI <jx 

^ jj jLi«j * Uui jl 4- Jijj j>^-^i J"=>j 

j»jJL*JI iJliVLeja ' * I* -» * 4- uti\\ j»Jl2j J>j ii" i ii 

5 ... t '» jll j j3jj i n'v II j * LxaoSJIj 3j jjlj ^L^uillj > rUllj 

CLLj^l Jjjt} l^ulS (5) 

4- LjJLuu cAJaaJ Sji«*ii.il ^jjo » rtj's .ii»l m,j Ll£ 

UaiJl ^LajJI ^,W_ ,<- jl j « (JUJI L> ok4-^ J LJI 
(<Ujli. ) j<L>.jjJ Crp-^J 4jL"o[4- l .'. ll "" Lg- x ^ 



■i(L»._i5>>-j jj Lu/jLvb 4jL^JJI 4- 

La jl 2Lujj^>Jl ^jjojJI LL>._oJai£i]1 <*\c J_J^iaJ 
4_ .^.^Jl V Jliil .JLuljjJt i^uJU^JL 

^ 1983 

j»Lc 4-J •^iJ>^ JL 'L a i nj La j^lij ic^jjjJ! (_pii>-J 
^Jl .11 j i itl (jjjs^A (ji-J l^clVi'mil 1986 

£j» ij ,„"iVi ( 2 >J 4 ij i< 1978 j»Lc 4-i 'jij^J' 
(jLuj^jjuJ aJjLtxOjjv. 1967 j»Lc4-i -Lp^" u^i 

p j 'I (jjjLaLu iLa_L3JI (^rU-iLjaaJI (jl^ < ^/u j i U 

^lji J (> v^'j -JLai Ijla 4. jijjji 
^li oLulSJl ^ Chimera jiiau ^^ill 

.iU>.J i^Laj 1 JluiI :*l y>.\ ^ i"3 a (j-a 

."Sphinx 

CljlSiiVI ^Ji^jlaJt . . .ISLut^U^I (4) 



La^JLa 

^}LcL£il j^jj-^jX 

Jj ■■..-» "a LLal mi-vI 4- ijJ^J ^ o-^l CjMcLiiJl JlA 

^^LtUlII jjfc i^l^a *Ui*iJ li^ ^ (Jj 
LlJoj* jl LLaLua.1 Ji-b 4Lloj Laj 1 L^jjJl^- 

i^^l i^-iT) - I «" i n (CJ j » ,a ->-~ jj^i '.L^jjJLa. jjjJ 

eL>. jl (jjl^ iL^jJl>o j^l oMtLalll AjS^aLuJj 
La SbjM.jll iJ^tjI Jjjj Jla^I jj^SjJI iJ^^J.1 (JLlII 
tlaUII ^Ji^ <J^p- 1 jLajJI (jj» ,jjS jila Aj ^L»J 



i— "Ljjljajl 3-ilil (jji-yjijfj p fl'a (jjl Vj .^-j - d*- 1 ..." I 

ft ft ^ 

■ 

'i_ djb^lajl (jjjfc (j'v al i nj .L*l!j Laj oLLujj_jJla 

Jla I jlaj ^jjl JiiJl «_3jj»ji ^ 4_JL aj^^a 

i_dJ jj i LaLaj 3 JjJls- (j^ajl ..-i-^. L^jLuSIj SJLlSjJI jljJLl 
^-JJ^LijiJ^JI JiLa J <i «" i ci «4-uiji)"iajrilli> ljjjal£ jjV 
Ji-JuJI (j^Laj t^^cJ Sjj) i«-itl Jj^sJJ i^jJl ^^IjjsJI 
CjLSjJU j^ll*^ 4j-Laj Sjua Jil 4-J oLso^l £>»-l 4- 

I jj ■ 4 j i rt" 1 1 . . ^-.-^."tl l ^j Jt j AC 4- pfl ...A'.l 

i_j jjJI 3jLj aJjVl g - _ La-- x !i (ji>jJiJ CjLo^JIj jLjSH 
<_i*ia 2L»lSI tiUi ^ ^ .4axLJl CjVL*JLI 4- (cJLlU 
i2_u^_»JI rfjnUH SjLj^JI ^yic I JufcLi (ja5-J (_,J^c. (j-aljt 
• 4 jaUl l i^-LoJI JLscji 4- Vj-*^ J,tuij Jy^Jj 



i±jJL».4jl£j ( ^(jla-LlI jji) i .-i" lL ) 4jjLj 4-"^J-^>- La (jiajju 
<tlaj»J j»lSLaJl i^ya j^u&l jJ til! j (jl cJuSji(jl_ojjjlc.4- 



4^:1 >1>-Ij LdJjj iljia. t^ylaaJI jj^.^i'ILi 4jljLa.l jjj ■ 
Ja^ l^iV .oL-iVI Lfcll J-=>>y J| jj^y 'j^^ 

4- OJ> 3 Jo-lj ixiij 4- iijJ^ La j>a 

yrf* ' Jii3 JUoSJI Lai )«LL. 034- 32 

^ Jj^j JuaJ ^Li^l Juu OJ^-LJI 

ahmMi SjSIj^ii o^ului j>u 

>*j U jjts« ^ jjj .ij/VI j^>LL»Jl (j^J 



(jjjJl CjI jl a » Jl 4- c^J^J' Jj— " ■ iLajjjuJI <Jl)L<la-*JI 

Till' 

— 2 Aja ill i-i l ^ , , ,,^.1 1 aJI^. i^^^j^j La p j At 2 « j 




